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This exploratory study defines a number of propositions regarding the relation between so-
cial security arrangements and the rate of early-stage entrepreneurial activity at the country 
level. We state that in investigating this relation it may be relevant to distinguish between 
social security contributions paid by employers and employees, and to look at micro-based 
indicators (replacement rates) for the benefits an individual is entitled to in case of unem-
ployment and illness. Furthermore, we state that it may be especially relevant to focus on 
the social security position of self-employed relative to the social security position of em-
ployees. Using a sample of countries participating in the Global Entrepreneurship Monitor, 
we explore how various measures of entrepreneurial activity are related to various meas-
ures of social security arrangements. Our analysis using aggregate indicators shows that the 
height of employer social security contributions negatively influences entrepreneurial ac-
tivity at the macro level, but that the height of employee contributions has no impact. The 
results of our analysis using micro-level based indicators suggest that the replacement rate 
of employees has a significantly negative influence on the level of early-stage entrepre-
neurship at the macro level. 
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1. INTRODUCTION 
Entrepreneurship as an occupational choice has been the subject of analysis in many 
empirical  studies.  Determinants  of  entrepreneurial  activity  include  economic  as  well  as 
technological, demographic, social and cultural factors. A potentially relevant determinant 
that has so far received little attention is social security arrangements.  
Institutional  arrangements  of  social  security  in  the  case  of  illness  or  unemployment 
may in various ways influence decisions of individuals when choosing between wage em-
ployment and self-employment. A generous social security system may lead to fewer but 
also to more self-employed. There may be a negative impact on self-employment in so far 
as generous social security benefits for employees increase the opportunity costs of entre-
preneurship. Social security in general may have a positive effect on entrepreneurial activ-
ity by creating a safety net in case of business failure. The difference in the social security 
entitlements between self-employed and employees may be of particular relevance. 
Only few studies have empirically explored social security as a determinant of entre-
preneurship (e.g. Parker and Robson, 2004; Wennekers et al., 2005; Steinberger, 2005). 
These studies report evidence for a negative effect of social security on the level of entre-
preneurship. However, these studies have serious limitations. Parker and Robson (2004), 
using original OECD Labour Force Statistics data 1972-1996 for a panel of 12 countries, 
find negative effects of the unemployment benefit replacement rate on the aggregate self-
employment level. They do not focus on early-stage entrepreneurial activity, and so their 
analysis is only loosely related to occupational choice. Wennekers et  al. (2005) have a 
stronger focus on occupational choice by explaining the rate of nascent entrepreneurship. 
However, they include social security expenditures as a control variable in their analysis, 
which is a very crude measure of social security entitlements. Steinberger (2005) uses a 
dynamic occupational choice model to link entrepreneurial activity with the size of the 
public pension system. The size of the system is measured by social security contributions 
made for old-age, survivor and disability pensions. Unemployment, sickness or accident 
insurance contributions are not included. Hence, this is a rather crude measure for social 
security entitlements as well.  
Furthermore, previous studies that aim to explain entrepreneurial activity generally do 
not make a distinction between social security contributions paid by the employer and con-
tributions paid by the employee. Also, in previous studies no distinction is made between 
the social security entitlements of employees and self-employed. Finally, previous research 5 
has often concentrated on social security in case of unemployment and has not included so-
cial security in case of illness or disability in the analysis. 
Our study aims to identify research issues and propositions regarding the relationship 
between social security and early-stage entrepreneurial activity. Our propositions focus on 
the difference between social security costs paid by employers and costs paid by employ-
ees  as  well  as  on  social  security  benefits  in  the  case  of  unemployment  and  ill-
ness/disability. In addition, we also take account of the difference in social security enti-
tlements between employees and self-employed. We empirically test our propositions by 
using country data on early-stage entrepreneurial activity from the Global Entrepreneurship 
Monitor. 
 
The paper is organized as follows. In section 2 we discuss the relevant literature and 
state our propositions. In the subsequent section we elaborate the main data used to test our 
propositions. Next, we present the results of our regression analysis. A final section pre-
sents our conclusions. 
 
2. LITERATURE ON SOCIAL SECURITY AND ENTREPRENEURSHIP 
Entrepreneurship as an occupational choice has been the subject of analysis in many 
theoretical  and  empirical  studies.  The  level  of  entrepreneurship  can  be  explained  by  a 
broad range of other factors, including economic as well as non-economic conditions, such 
as technology, demography, culture and institutions. Verheul et al. (2002) present a theo-
retical framework in which these influences have been integrated. One of the factors that 
may influence the decision of an individual to become self-employed is the level of social 
security benefits in case of unemployment or illness/disability. As discussed in the Intro-
duction, generous social security may lead to fewer but also to more self-employed. There 
is a negative impact in so far as social security entitlements for employees increase the op-
portunity costs of entrepreneurship. In addition, when unemployment benefit schemes are 
relatively generous this may reflect a lower ‘urgency’ for the unemployed to engage in en-
trepreneurial activity as an inevitable choice for work and income (Bosma et al., 2005). On 
the other hand, social security may have a positive impact on entrepreneurial activity by 
creating a safety net in case of business failure.  
Occupational choices by individuals involve the options to become an employee, to en-
gage in self-employment or not to participate in the labour market. The framework by Ver-
heul et al. (2002) views these decisions as being taken on the basis of an assessment of the 6 
potential risks and rewards of the various options. The model also assumes that individuals 
compare both the expected financial and non-financial risks and rewards of the alterna-
tives.  Non-financial  aspects  concern  autonomy  or  social  status  and  prestige  (Acemoglu 
1994). In their assessment, individuals take into account environmental factors (opportuni-
ties  and  opportunity  costs)  as  well  as their individual  characteristics  (means, skills and 
preferences).   
Risks play an important role in the assessment of the various employment alternatives. 
Even when expected income of entrepreneurship is high, so is the disparity of entrepreneu-
rial incomes. Some entrepreneurs will earn very high incomes but a relatively large group 
will face low incomes or even poverty (see e.g. Folkeringa and Vroonhof, 2002; Folkeringa 
and Vroonhof, 2004). Moreover, the risk of failure is also high, and it is never sure in the 
start-up phase whether an enterprise will become successful. Approximately 50% to 60% 
of new business start-ups survives the first three years of activity (Eurostat, 2004). Besides, 
to start as an entrepreneur may imply that one loses certain entitlements to future social se-
curity  benefits. This will raise the opportunity costs of being self-employed and it will 
positively influence preferences for choosing for or staying in wage employment. An addi-
tional and related factor raising opportunity costs of self-employment is the degree of ‘em-
ployment protection’ ensuing from the regulation of dismissal and temporary employment 
(Bosma et al.,  2005)
2. 
In an earlier empirical study at the micro level, indications have been found that social 
security indeed plays a role in the decision to become self-employed. A study by Bosch et 
al. (1998) surveyed a group of (former) employees that started their own enterprises about 
the barriers they were facing. The results bear out that the lack of income security and so-
cial  security  played  an  important  role  in  the  decision  making  process  of  these  self-
employed people before they started their own enterprise.  
At the macro level, thus far only few empirical studies have tried to explain whether 
social security plays a role in explaining the rate of entrepreneurship. For example, Wen-
nekers et al. (2005) investigate the determinants of nascent entrepreneurship across coun-
tries, using social security expenditures as a percentage of GDP as one of the control vari-
ables. They found a negative effect on nascent entrepreneurship, suggesting that in coun-
tries with a generous social security system people experience little incentive to set up their 
own businesses. Another empirical study (Steinberger, 2005) has investigated the effects of 
 
 
2 Bosma et al. focus on the relation between employment protection and early-stage entrepreneurial ac-
tivity in a group of OECD countries. They find that lower levels of employment protection are associated 
with higher rates of entrepreneurial activity. 7 
the social security contribution rate on the level of entrepreneurial activity. The results of 
this study indicate that the level of social security contribution negatively affects the level 
of entrepreneurial activity within an economy. This means that a negative relationship has 
been  identified  between  generous  social  security  provisions  and  the  amount  of  self-
employed in a country.  
A major disadvantage of the measures used by these studies is their aggregate charac-
ter. For instance, when using social security expenditures as a measure, the distribution of 
these expenditures over employers and employees may be of vital importance. In general, 
the heighth of the social security contribution rates for employers as well as employees in a 
country gives information on the generosity of the social security system. When social se-
curity contribution rates for employers as well as employees are high in a country this pos-
sibly indicates that the social security system is rather generous. Since generous social se-
curity increases the opportunity costs for entrepreneurship, a higer level of social security 
contribution  rates  is  likely  to  have  a  negative  impact  on  the  level  of  entrepreneurship. 
Thus, we expect a negative relationship between social security contribution rates and the 
level of entrepreneurial activity in a country. However, in this respect contribution rates for 
employers may be of particular relevance. First, when employer contributions, i.e. the so-
cial security contributions that employers pay for their employees, are higher, this implies 
that when a person changes from being wage-employed to becoming self-employed (and 
hence no employer contributions are paid for him anymore), he has to pay more himself in 
order to be insured at the same level as before when he was wage-employed. Also, when a 
person becomes self-employed and hires employees this implies that one has to pay em-
ployer’s social security contributions for their employees. Then, an increase in social secu-
rity contribution rates for employers will result in higher wage costs. Therefore, we expect 
an additional negative effect in case of high social security costs for employers. This leads 
to the following propositions: 
 
  Proposition  1A:  Higher  social  security  contribution  rates  for  employers  have  a 
relatively  strong  negative  influence  on  the  level  of  entrepreneurial  activity  in  a 
country. 
 
  Proposition  1B:  Higher  social  security  contribution  rates  for  employees  have  a 
relatively weak negative influence on the level of entrepreneurial activity in a coun-
try. 
 8 
Although the distinction made above provides valuable insights, it is still measured at a 
highly aggregated level. In particular, no distinction is made between the number of bene-
ficiaries and the level of social security benefits for individuals. Hence, when social secu-
rity expenditures in a country are relatively high, this may reflect a high number of benefi-
ciaries rather than a high level of social security benefits. However, it is the level of social 
security benefits a person is entitled to in case of unemployment or illness (i.e. social secu-
rity  entitlements)  that  may  influence  the  decision  of  an  individual  to  become  self-
employed. Social security entitlements are expected to have a negative impact on the deci-
sion of an individual to become self-employed in so far as generous social security for em-
ployees increases the opportunity costs of entrepreneurship. This leads us to define the next 
proposition: 
 
  Proposition 2: Higher social security entitlements of employees are negatively re-
lated to the level of entrepreneurial activity in a country. 
 
Another disadvantage of the aforementioned studies at the macro level is that no dis-
tinction is made between the social security entitlements of employees and those of self-
employed persons, while in reality these may very well differ form one another. With re-
spect to social security systems three types of regulation can be identified (Pieters and 
Schoukens, 1994): universal regulations, general regulations and categorical regulations. 
Universal regulations apply to all professions within the labour force or sometimes even to 
the whole population. The existence of universal regulations implies that the self-employed 
are insured in the same way and by means of the same laws as employees. A general regu-
lation applies to either all employees or all self-employed. In this case, different regula-
tions exist for employees as compared to self-employed. Categorical regulations hold only 
for specific groups of self-employed or employees. A categorical regulation may involve 
laws applying to specific professional categories. It may also involve a specific regulation 
within an existing law. Social security entitlements of entrepreneurs are often limited as 
compared to the social security benefits for employees (Bosch and Westhof, 1997). 
In the literature, little attention has been paid to the specific social security position of 
self-employed persons. Baenen and Visser (1996) compare the social security system of 
Belgium,  Germany,  the  United  Kingdom  and  the  Netherlands  with  respect  to  self-
employed. For this purpose a Social Protection Index (SPI) was developed. The SPI can be 
regarded as an instrument for measuring and comparing differences in the level of social 
security within and between various countries. The SPI’s, in the four countries studied by 9 
Baenen and Visser, show that the benefit rates for self-employed persons are often very 
low. This implies that in practice, the self-employed often have to rely on social assistance 
schemes for their income protection. In another study, De Muijnck et al. (2003) indicate 
that  in  most  EU  countries  employees  have  ‘more’  social  security  as  compared  to  self-
employed, in terms of lower contributions and higher benefits. The transition to entrepre-
neurship may be particularly troublesome for employee-starters, since they are used to a 
secure wage and a relatively good social security position as dependent employees. When 
the difference between the social security position of employees and that of self-employed 
is larger, than the opportunity costs of entrepreneurship will be higher and this will have a 
negative impact on the entrepreneurial activity in a country. When the difference is small, 
social security may even have a positive effect on entrepreneurial activity by creating a 
safety net in the case of business failure. Therefore, we state the following proposition: 
 
  Proposition 3: The more the social security entitlements of entrepreneurs resemble 
those of employees, the higher the level of early-stage entrepreneurial activity in a 
country will be. 
 
Social security benefits may relate to unemployment as well as to illness/disability. Re-
search into social security as a determinant of entrepreneurship thus far has concentrated 
on the former and not on the latter category, although both may be relevant. First, an entre-
preneur bears most of the risk of not having enough work (De Muijnck et al., 2003). A 
transition  to  self-employment  often  implies  that  one  loses  unemployment  insurance.  In 
some cases a dependent employee who becomes self-employed will lose all employment 
protection immediately and completely (European Commission, 2004). Second, health and 
disability insurance may also harbour a disincentive to become self-employed, either be-
cause the degree of social protection for self-employed is relatively low or because self-
employed have to pay a double contribution, i.e. both employers’ and employees’ premi-
ums.  Which  of  these  two  types  of  social  security  is  the  most  relevant  for  the  self-
employment decision? Ceteris paribus, we expect social security for the case of unem-
ployment to have a higher impact on self-employment than social security with respect to 
illness/disability. The main reason is that the risk of business failure
3 is much higher than 
the risk of unemployment, while the risk of becoming ill is not expected to differ between 
self-employed and employees. Therefore, the following proposition is formulated: 
 
 
3 Business failure thus is one of the major deterrents from self-employment (European Commission 
2004). 10 
 
  Proposition  4:  Social  security  entitlements  of  individuals  with  respect  to  unem-
ployment have a stronger effect on the level of (early-stage) entrepreneurial activity 
in a country than social security entitlements with respect to illness/disability. 
 
At  the  micro  level  people  may  have  different  motives  for  becoming  self-employed. 
Some  people  mainly  start  a  new  business  to  exploit  a  perceived  business  opportunity. 
These people usually elect to start a business as one of several possible career options. This 
is for example the case when people choose to become an entrepreneur because they want 
to be their own boss, to realise a dream or to try and earn more money than in wage em-
ployment. This is commonly referred to as opportunity-based entrepreneurship. Other peo-
ple are pushed into entrepreneurship because all other options for work are either absent or 
unsatisfactory. Entrepreneurship then is the last resort to work and income. This is for ex-
ample the case if someone is unemployed and is not able to find a paid job. Since this type 
of entrepreneurship is necessity driven it is commonly referred to as necessity-based entre-
preneurship. 
There is a clear variation in the distribution of opportunity and necessity entrepreneur-
ship across countries. As a country’s level of per capita income rises, its percentage of op-
portunity entrepreneurship also goes up (Acs et al., 2004). Social security as a determinant 
of entrepreneurship is quite likely to have a negative effect on opportunity-based entrepre-
neurship. When entrepreneurship is opportunity driven this represents a situation in which 
people will be able to make a choice between various career options. People may be more 
inclined to exploit business opportunities when opportunity costs of entrepreneurship are 
low. Based on the above we argue for a strong and negative relationship between social se-
curity entitlements and the level of opportunity-based entrepreneurship.  
In the case of necessity-based entrepreneurship there are two countervailing effects. On 
the one hand, opportunity costs of self-employment are not relevant when people have no 
other choices for work. On the other hand, unemployed people who cannot find a job may 
prefer unemployment to self-employment when unemployment benefits are generous. This 
implies a negative effect of social security. On balance we expect the overall effect of so-
cial security on necessity-based entrepreneurship to be negative but small. The following 
propositions are formulated: 
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  Proposition 5A: The social security position of individuals has a relatively strong 
negative influence on the level of opportunity based entrepreneurial activity in a 
country. 
  Proposition 5B: The social security position of individuals has a relatively weak 




In this section we discuss our data. We use various data on early-stage entrepreneurial 
activity from the Global Entrepreneurship Monitor. Following Wennekers et al. (2005), 
whose investigation into the determinants of nascent entrepreneurship in 36 countries par-
ticipating in GEM is our starting point, we also employ GEM data for 2002. The number of 
countries participating in GEM is highest in 2002, which implies the highest possible num-
ber of observations for our analysis. Data on social security benefits are taken from the 
World  Competitiveness  Yearbook  (published  by  the  Institute  for  Management  Develop-
ment), as well as OECD statistics and own calculations based on information in MISSOC 
(Mutual Information System on Social Protection from the European Commission). Data 
for several control variables are taken from standardized national statistics. Details on the 
data used in this paper are provided below. 
 
3.1 Entrepreneurial activity 
Several measures of entrepreneurship are used in this paper. These are taken from the 
GEM 2002 Adult Population Survey. This database contains various entrepreneurial meas-
ures that are constructed on the basis of surveys of at least 2,000 respondents per country. 
We use the following measures. 
 
-  Total early-stage Entrepreneurial Activity rate (TEA). This variable is defined as the 
percentage of the adult population (18-64 years old) that is either actively involved in 
starting a new venture (nascent entrepreneur) or the owner/manager of a business that is 
less than 42 months old (young business entrepreneur). Hence the TEA rate combines 
two sub indexes, the nascent entrepreneurship rate and the young business entrepre-
neurship rate. 12 
-  Nascent entrepreneurship rate. This is the number of people that are actively involved 
in starting a new venture, as a percentage of adult population. An individual may be 
considered a nascent entrepreneur if the following three conditions are met: if he or she 
has taken action to create a new business in the past year, if he or she expects to share 
ownership of the new firm, and if the firm has not yet paid salaries or wages for more 
than three months (Reynolds et al., 2002, p. 38). 
-  Young business entrepreneurship rate. This is the percent of adult population that is the 
owner/manager of a business that is less than 42 months old. 
-  Established business entrepreneurship rate. This is the percent of adult population that 
is the owner/manager of a business that is more than 42 months old. 
-  TEA Opportunity rate and TEA Necessity rate. The Global Entrepreneurship Monitor 
distinguishes two basic (classes of) dominant reasons or motives why individuals par-
ticipate in entrepreneurial activities: (a) primarily, they perceive a business opportunity 
(i.e., they elect to start a business as one of several possible career options), or (b) they 
see  entrepreneurship  as  their  last  resort  (i.e.,  they  feel  compelled  to  start  their  own 
business because all other options for work are either absent or unsatisfactory). Using 
this categorization it is possible to label more than 97 percent of those who are active as 
either “opportunity” or “necessity” entrepreneurs (Reynolds et al., 2002, p. 15). On av-
erage for the countries participating in GEM 2002, three quarters of total entrepreneu-
rial activity consists of opportunity entrepreneurs. 
 
3.2 Social security benefits 
In this paper we distinguish between social security premiums paid by the employer 
and social security premiums paid by the employee. Data on these variables are taken from 
the World Competitiveness Yearbook 2001 (WCY). In particular, we use the employer’s 
and employee’s compulsory social security contribution as a percentage of GDP per capita 
in 2000 (WCY variables 2.2.09 and 2.2.04 respectively). 
 
The influence of social security on the decision to become an entrepreneur takes place 
at the micro level. Therefore we also use an indicator of the social security position of in-
dividuals, in addition to the more commonly used macro-economic indicators of social se-
curity as described above. We use the concept of “replacement rates” to indicate the social 
security position of individuals. Replacement rates denote the level of (cash) benefits a 
person is entitled to, relative to the income previously earned through work. Thus far re-13 
placement rates are mainly used within the context of employees in the case of unemploy-
ment. In our analysis we use replacement rates in case of illness/disability as well as un-
employment.  Furthermore,  additional  data  indicating  the  social  security  entitlements  of 
self-employed  are  used,  since  in  several  countries  the  social  security  position  of  self-
employed is known to differ from that of employees. 
It is not possible to use national data sources, because of differences in existing defini-
tions and the lack of comparability between national statistics. Data on replacement rates in 
the  case  of  unemployment  for  employees  are  taken  from  OECD,  Benefits  and  Wages 
(2002). We use the replacement rates in the first year of unemployment, in the case of a 
single person, earning the average production worker wage
4. Replacement rates in the case 
of illness/disability are derived from data available in MISSOC (Mutual Information Sys-
tem on Social Protection from the European Commission). Similar to the unemployment 
replacement rates, the cash benefits in the first year a single person becomes ill or disabled, 
are related to the average income (from OECD National Accounts) within that country. 
Since we are particularly interested in the relationship between social security benefits 
and entrepreneurship, we also need information on the social security entitlements of en-
trepreneurs. Internationally comparable data on social security benefits for entrepreneurs 
are scant. Therefore, we have not calculated specific replacement rates for self-employed 
people. Instead, we have chosen to use information from MISSOC, to indicate whether the 
social security position of entrepreneurs is equally or less
5 favourable than for employees. 
The data for the replacement rates were gathered for as many countries participating in 
GEM 2002 as possible. Furthermore, we could also obtain data on replacement rates for 
Portugal and Greece, which did not participate in GEM 2002 but did participate in GEM 
2001 and 2003, respectively
6. All in all we have data on unemployment replacement rates 
for 24 countries (for the case of a single person in the first year of unemployment). For six 
of  these  countries  however  we  could  not  find  data  for  the  replacement  rate  of  self-
 
 
4 In this study we confine ourselves to the replacement rates in the first year of unemployment or ill-
ness/disability for a single person, earning the average wage. Possible extensions to the study are the 
analyses of other cases: later years of unemployment or illness/disability, different family types and 
other earnings levels.  
 
5 For the cases we study the social security position is never more favourable for entrepreneurs than for 
employees. 
 
6 For Portugal and Greece we estimated the various entrepreneurship indexes for 2002 by combining 
their values in 2001 (Portugal) or 2003 (Greece) with the average growth rates of the corresponding en-
trepreneurship measures in nearby countries which participated in both 2001 and 2002 (in the case of 
Portugal: France and Spain) or in 2002 and 2003 (in the case of Greece: Croatia, Italy and Slovenia). 
This may be plausible as the relative rankings between countries in entrepreneurial activity appear to be 
quite stable over time (Reynolds et al., 2002). For the ratio opportunity versus necessity entrepreneurs 
we used the corresponding ratio of 2001 (Portugal) or 2003 (Greece). 14 
employed compared to wage-employed, and for the illness replacement rate. In Table 1 the 
data on replacement rates and total entrepreneurial activity rates used in this paper are dis-
played. The countries are ranked on the basis of the unemployment replacement rate for 
employees. We see that the Netherlands has the highest replacement rate whereas Ireland 
has the lowest replacement rate.    
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Netherlands  82  1  70  1  4.6 
Switzerland  81  1  0  0  7.1 
Portugal  79  1  65  1  4.8     
3 
Spain  74  1  73  1  4.6 
France  71  1  43  1  3.2 
Sweden  71  0  80  1  4.0 
Japan  67  N.A.  N.A.  N.A.  1.8 
Norway  66  1  100  1  8.7 
Finland  65  0  70  0  4.6 
Belgium  64  1  57  1  3.0 
Denmark  63  1  61  1  6.5 
Canada  62  N.A.  N.A.  N.A.  8.8 
Germany  60  1  73  1  5.2 
United States  58  1  38  0  10.5 
Korea  55  N.A.  N.A.  N.A.  14.5 
Iceland  55  0  10  0  11.3 
Hungary  48  0  71  1  6.6 
Greece  47  1  54  1  9.4     
3 
United Kingdom  46  0  18  1  5.4 
Italy  42  1  77  1  5.9 
New Zealand  39  N.A.  N.A.  N.A.  14.0 
Poland  36  N.A.  N.A.  N.A.  4.4 
Australia  33  N.A.  N.A.  N.A.  8.7 
Ireland  31  1  21  1  9.1 
1 Replacement rates refer to a single person in the first year of unemployment or illness. 
2 This variable indicates whether the replacement rate for self-employed individuals is approximately 
equal (value 0) or lower (value 1) compared to the replacement rate for wage-employed individuals. 
3 Estimated value. 
3.3 Control variables 
Wennekers et al. (2005) use a wide selection of candidate explanatory variables that 
might influence entrepreneurial activity in a country. These variables may be seen as indi-
cators of aggregate conditions in five different domains. These aggregate conditions influ-
ence opportunities, resources, skills and preferences with respect to entrepreneurship of in-
dividuals, which, in turn, may impact the level of entrepreneurship at the macro level (Ver-15 
heul et al., 2002). Basically, in this paper we use the same variables as Wennekers et al. 
(2005) to act as controls (bearing in mind that our main interest is the effect of social secu-
rity benefits). The control variables used in this paper are listed below, ordered by domain 
of aggregate conditions. For most of these variables the source of these data is the World 
Competitiveness Yearbook (by the Institute for Management Development), or the Global 
Competitiveness Report (by the World Economic Forum). We refer to Wennekers et al. 
(2005) for details. 
 
Technology indicators 
-  Innovative capacity index 2001. This variable is taken from Chapter 2.2 of the Global 
Competitiveness  Report  2001-2002.  It  describes  national  innovative  capacity  as  “a 
country’s potential –as both a political and economic entity– to produce a stream of 
commercially relevant innovations. This capacity is not simply the realized level of in-
novation but also reflects the fundamental conditions, investments, and policy choices 
that create the environment for innovation in a particular location or nation.” (Porter 
and Stern, 2002, p. 105). 
-  Number of computers per capita 2001. 
-  Number of Internet subscribers per capita 2001. 
 
Demography 
-  Age structure of population 2002. These are the shares in total population of five age 
groups: 20-24 years, 25-34; 35-44; 45-54 and 55-64 years. 
-  Female share in total labour force 2001. 
-  Population growth 1996-2002. 
 
Culture 
-  Incumbent business ownership 2002. This variable is computed as the sum of the young 
business entrepreneurship rate and the established business entrepreneurship rate, both 
taken from GEM.  
-  (Former)  communist  country  dummy.  Over  many  decades  of  the  20
th  century,  the 
dominant  culture in (former) communist  countries has  grown to  be unfavourable or 
even hostile to self-employment. We control for this negative impact on entrepreneur-
ship by introducing a (former) communist country dummy. The variable has value 1 for 
Russia, Hungary, Poland, China, Croatia and Slovenia, and value 0 for all other coun-
tries participating in GEM 2002. 16 
 
Institutions (besides social security arrangements) 
-  Tax revenue as % GDP (1999). 
-  Number of permits required to start a new business. 
-  Number of days required to start a new business. 
 
Economic factors 
-  Per capita income 2001. Gross national income per capita in 2001 is expressed in pur-
chasing power parities per US$. These data are taken from the 2002 World Develop-
ment Indicators database of the World Bank. 
-  Real GDP growth 2001. 
-  Unemployment rate 2001. 
 
4. EMPIRICAL ANALYSIS 
4.1 Correlation analysis 
In analysing the effect of social security benefits on entrepreneurial activity we start 
with a simple correlation matrix. Table 2 displays the correlations between the various re-
placement rates and the TEA index for 15 countries. These are the 18 countries for which 
all measures are available (see Table 1) but excluding Iceland, Norway and Switzerland. 
These countries have extreme values for the illness replacement rate (employees), hence 
including these countries in the sample may disturb the validity of the analysis. We see that 
the unemployment replacement rate is significantly and negatively correlated with the TEA 
index, suggesting that more generous unemployment benefits discourage entrepreneurial 
activity, as the opportunity costs of self-employment are higher. However, to confirm this 
relation we have to take account of other factors that may also influence entrepreneurial ac-
tivity in countries. To this end we carry out a regression analysis, as reported in the next 
section.  
Also noteworthy in Table 2 is the significant positive correlation between unemploy-
ment replacement rates and illness replacement rates. This indicates that countries also dif-
fer in the overall generosity of their social security systems. 17 
 
Table 2  Correlations between replacement rates and total entrepreneurial activity (15 countries) 
 












1         
Unempl. RR, 
employees 




.19  .11  1     
Illness RR, 
employees 




-.31  -.04  .21  .08  1 
Note: **: p<0.05; *: p<0.10. 
1 This is a dummy variable indicating whether the replacement rate for self-employed individuals is 
approximately equal (value 0) or lower (value 1) compared to the replacement rate for wage-
employed individuals. 
 
4.2 Regression analysis: social security contribution rates of employers and employees 
As mentioned earlier the basis of our regression analysis is the paper by Wennekers et 
al. (2005). For 36 countries participating in GEM 2002 they found a significant U-shaped 
relation between the nascent entrepreneurship rate and the level of per capita income.
7 Fur-
thermore, they found significant effects of various control variables including the incum-
bent business ownership rate, a (previously) communist country dummy and social security 
expenditures. However they do not distinguish between social security costs paid by em-
ployers and costs paid by employees. Using the same control variables as Wennekers et al. 
(2005), these different social security variables (including the total expenditures) are in-
cluded in separate regressions presented in Table 3. The first colums of Table 3 look at the 
impact of social security contribution rates on early-stage entrepreneurship for 38 observa-
tions (including Greece and Portugal). Table 3 indicates for these observations that the to-
tal social security contribution rate has a negative, though not significant, impact on the 
level of early-stage entrepreneurial activity. However, when we look at the employers and 
employees contribution rates separately it appears that the employer’s social security con-
tribution rate has a significant negative impact on the level of early-stage entrepreneurial 
activity, whereas the impact is negative but not significant for the employee’s social secu-
rity contribution rate. Thus, proposition 1A and 1B are supported.  
 
7
 The 36 countries include 22 of the countries listed in Table 1 (not Greece and Portugal), and Russia, 
South  Africa,  Mexico,  Argentina,  Brazil,  Chile,  Singapore,  Thailand,  China,  India,  Slovenia,  Hong 
Kong, Taiwan and Israel. 18 
 
Table 3  Investigating the impact of social security contribution rates of employers and employees on entre-
preneurial activity (OLS Estimation Results) 
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    -.041 
(1.5) 
   
Employee’s social secu-
rity contrib. rate (WCY) 
 
  -.007 
(0.1) 
    -.037 
(1.1) 
 
Total social security con-
tribution rate (WCY) 
 
    -.046 
(1.6) 
    -.033 
(1.5) 
Female share in total la-
bour force 
 





































2  .64  .59  .62  .73  .70  .74 
Observations  38  38  38  15  15  15 
Note: Absolute heteroskedasticity-consistent t-values between parentheses.  
***: p<0.01; **: p<0.05; *: p<0.10. 
 
Next, we want to compare the model performance using our new social security re-
placement rate variables with the more aggregate variables used in Table 3. To this end, we 
will have to reduce the sample to 15 observations because of the limited availability of our 
replacement rate variables. As mentioned earlier, this sample is formed by the 18 countries 
for which all replacement rates are available (see Table 1) but excluding Iceland, Norway 
and Switzerland, which have extreme values for the illness replacement rate. The commu-
nist country dummy was removed as in the 15-country sample only one former communist 
country is included (Hungary). Furthermore, when using the 15 observation sample, it is 
important to take account of the various control variables introduced in Section 3. To test 
their potential influence, we have included, in separate regressions, the control variables 19 
mentioned in Section 3. Those variables that are significant at 10% level for the specifica-
tions in the first three columns of Table 3, will be included in the remainder of our analy-
sis. It turns out that only the female labour share variable is significant. The effect is nega-
tive, as expected (Noorderhaven et al., 2004) and supports proposition 2. See columns 4 to 
6. We include this variable in the remainder of our regressions.
8  
Comparing the first three columns with the last three columns we see that the results 
are reasonably robust to the change in the sample from 38 to 15 observations. Parameter 
estimates for both the established businesses index and the per capita income variables 
shaping the U-curve, are significant and have values that are not very different compared to 
the 38-country sample. This robustness suggests that the small number of observations may 
not be a large obstacle for our regression analysis. 
 
4.3 Comparing the influence of aggregate variables with that of replacement rates 
Now, using the 15 observation sample we can include the replacement rates for unem-
ployment and illness in the model
9. This allows us to test whether the model fit improves 
by using the replacement rates instead of the employer social security cost variable from 
the World Competitiveness Yearbook
10. In both cases we also include a dummy variable 
indicating whether the replacement rate for self-employed is equal or lower compared to 
that of wage-employed individuals




8 Female labour share is not significant in the 38 observation sample hence it is not included in the first 
three columns of Table 3. 
 
9 We do not include both replacement rates in one model as the number of variables may become too 
large given the small number of observations. Also, the replacement rates for unemployment and illness 
are significantly correlated (see Table 2) which may cause problems of multicollinearity. 
 
10 This is not a priori obvious as correlations between the social security cost variable on the one hand, 
and the unemployment replacement rate and illness replacement rate on the other hand, are remarkably 
low (0.2 and 0.4 respectively; 15 observations). 
 
11 The dummy has a non-zero value for countries in which the social security position, as indicated by the 
replacement rate, is less favourable for self-employed. 20 
Table 4  Investigating the impact of social security benefits on entrepreneurial activity (OLS Estimation Re-
sults) 
  Dependent variable Total early-stage Entrepreneurial Activity rate 
(TEA) 
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Illness replacement rate 
(employees)  
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2  .73  .89  .88  .74  .72 
Observations  15  15  15  15  15 
Note: Absolute heteroskedasticity-consistent t-values between parentheses.  
***: p<0.01; **: p<0.05; *: p<0.10. 
1 This variable indicates whether the replacement rate for self-employed individuals is approximately 
equal (value 0) or lower (value 1) compared to the replacement rate for wage-employed individuals. 
 
Focusing on the replacement rate variables, we see that both the replacement rates for 
unemployment and for illness are negative and significant. We also note that, by using the 
unemployment replacement rate instead of the social security cost variable, the model fit is 
significantly improved (adjusted R
2 of 0.89 instead of 0.73; compare the first two columns 
of Table 4). However, there seems to be no additional impact of the dummy variables indi-
cating whether or not social security entitlements of entrepreneurs are equal or worse com-
pared to employees. 21 
 
4.4 Additional entrepreneurship measures 
The basic model only investigates the variation in total entrepreneurial activity rates as 
the dependent variable. In Tables 5 and 6 we also investigate whether estimation results 
become different if alternative early-stage entrepreneurship measures are used as depend-
ent variables. In particular we investigate various GEM measures introduced in Section 3. 
The starting points for the regressions in Tables 5 and 6 are the specifications in columns 2 
(using the unemployment replacement rate) and 4 (using the illness replacement rate) of 
Table 4, respectively. In both tables female labour share is included whereas the dummy 
variables for self-employed have been omitted, as they were not significant in Table 4. We 
limit the number of independent variables in the regression, in order to safeguard adequate 
degrees  of  freedom  given  the  low  number  of  observations.  Nevertheless,  in  the  second 
panel of Tables 5 and 6 we do include the self-employed replacement rate dummies as a 
robustness test. 22 
Table 5  Investigating the impact of social security benefits related to unemployment on entrepreneurial ac-
tivity (OLS Estimation Results) 
  Dependent variable 





























Female share in total labour force 
 
 


















































2  .89  .76  .72  .84  .85 
Observations  15  15  15  15  15 
 
  Results including dummy replacement rate self-employed 


























2  .88  .74  .68  .86  .84 
Observations  15  15  15  15  15 
 
  Robustness test: 18 observations     
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2  .78  .78  .72  .74  .83 
Observations  18  18  18  18  18 
 
  Robustness test: 24 observations     
3 













2  .35  .40  .54  .33  .30 
Observations  24  24  24  24  24 
Note: Absolute heteroskedasticity-consistent t-values between parentheses. ***: p<0.01; **: p<0.05; *: p<0.10. 
Estimations in lower three panels of the table use the same control variables as used in the upper panel. 
1 This variable indicates whether the replacement rate for self-employed individuals is approximately 
equal (value 0) or lower (value 1) compared to the replacement rate for wage-employed individuals. 
2 Including Iceland, Norway and Switzerland which have extreme values for the illness replacement rate. 
3 All countries for which unemployment replacement rates are available (see Table 1). 23 
 
Table 6  Investigating the impact of social security benefits related to illness on entrepreneurial activity 
(OLS Estimation Results) 
  Dependent variable 


















































































2  .74  .74  .65  .74  .70 
Observations  15  15  15  15  15 
 
  Results including dummy replacement rate self-employed 
























2  .72  .71  .62  .71  .70 
Observations  15  15  15  15  15 
 
  Robustness test: 18 observations     
2 











2  .55  .66  .67  .55  .59 
Observations  18  18  18  18  18 
Note: Absolute heteroskedasticity-consistent t-values between parentheses. 
***: p<0.01; **: p<0.05; *: p<0.10. 
Estimations in lower two panels of the table use the same control variables as used in the upper panel. 
1 This variable indicates whether the replacement rate for self-employed individuals is approximately 
equal (value 0) or lower (value 1) compared to the replacement rate for wage-employed individuals. 
2 Including Iceland, Norway and Switzerland which have extreme values for the illness replacement rate. 
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4.5 Results for unemployment replacement rates 
In Table 5 we see that the replacement rate for unemployment is negatively and signifi-
cantly correlated with all entrepreneurship measures. However the effect is weaker for ne-
cessity TEA, compared to the other measures of entrepreneurship.  
From the results of the regression analyses, with various measures of entrepreneurship 
as dependent variables, an interesting picture emerges. First, social security benefits in the 
case of unemployment clearly impact early-stage entrepreneurship. Second, nascent entre-
preneurship  is  more  strongly  affected  by  social  security  benefits,  than  are  young  busi-
nesses. This result is intuitively clear, since such considerations are most likely to be rele-
vant in the earliest stages of starting a new venture. Third, the level of opportunity entre-
preneurship is influenced by the replacement rates, whereas necessity entrepreneurship is 
only weakly so. This finding is as expected in proposition 5A and 5B. 
Looking at the second panel of Table 5 we see that the replacement rate dummy for 
self-employed has no impact on the various TEA measures but it does seem to have some 
impact  on  the  young  businesses  index  (note  that  adjusted  R
2  increases  slightly  for  this 
specification). Overall these results provide hardly any support for proposition 3. The last 
two panels include two robustness tests by increasing the sample to 18 and 24 countries, 
respectively. The 18 countries include the three countries with an outlier value for the ill-
ness replacement rate (this should not have an impact here as we look at the unemployment 
replacement rate only) while the 24 countries include all countries from Table 1 (including 
those for which no illness replacement rate is available). Note that the control variables are 
not reported in these panels. We see that the results for the unemployment replacement 
rates are robust to these changes. The coefficient is negative and significant in all cases, in-
cluding necessity TEA (fourth panel)
12.  
 
4.6 Results for illness replacement rates 
Table 6 suggests that the illness replacement rate impacts total entrepreneurial activity, 
and  in  particular  opportunity  entrepreneurship.  Necessity  entrepreneurship  is  not  influ-
enced by a higher replacement rate. This is a plausible result as the necessity entrepreneurs 
are not in the position to weigh the replacement rate in their decision to become entrepre-
neur. They have no other employment options.  
 
 
12 Note that adjusted R
2 values for the 24-country sample are lower compared to the other samples. The 
U-shaped relation between entrepreneurship and per capita income is not significant for this sample. 25 
From the second panel it is clear that there is no additional effect of the replacement 
rate dummy for self-employed, which does not support proposition 3. Finally, from the 
third panel, which uses 18 observations, we see that the effect for the illness replacement 
rate  is  not  robust  to  including  Iceland,  Norway  and  Switzerland  in  the  sample.  This  is 
caused by the outlier values for these countries (see Table 1) and it supports our decision to 
exclude these countries from our original sample. 
Comparing Tables 5 and 6 it seems that, with the exception of the opportunity TEA 
rate, the impact of the unemployment replacement rate is somewhat stronger as compared 
to the illness replacement rate. This offers some support for proposition 4. 
5. CONCLUSIONS AND DISCUSSION 
5.1 Summary of main results 
This study aims to contribute to the literature on social security and entrepreneurship 
by identifying a number of propositions regarding the relationship between social security 
arrangements and early-stage entrepreneurial activity. We empirically test our propositions 
by using data on entrepreneurship from the Global Entrepreneurship Monitor, whereas data 
on social security premiums are used from the World Competitiveness Yearbook 2001 and 
data on social security benefits are taken from the OECD or based upon information in 
MISSOC. First, we investigate the impact of aggregate social security contributions on the 
level of early-stage entrepreneurial activity in a country. Second, we examine how micro 
level based replacement rates for employees in case of unemployment and illness/disability 
impact on various aggregate measures of early-stage entrepreneurial activity. Third, we ex-
plore the additional influence of the relative social security entitlements of self-employed 
as compared with those of employees.  
We find evidence of a significantly negative effect of employer’s social security contri-
bution rates on entrepreneurship. Furthermore, it appears that using replacement rates in 
the analyses yields a better model fit as well as a stronger relation with entrepreneurship, 
than the social security measures at the aggregate level used in previous studies. This sup-
ports our proposition that social security entitlements at the micro level influence the rate 
of entrepreneurship at the macro level. More specifically, the results of our analyses show 
a convincing effect of the unemployment replacement rate for employees, while the effect 
for the replacement rate in case of illness of employees is not significant in most cases. 
The  results  differ  somewhat  for  different  measures  of  entrepreneurial  activity.  The 
negative effect of the unemployment replacement rates for employees is strongest for nas-
cent entrepreneurs, but also a significant negative effect on young businesses can be identi-26 
fied. These results suggest that social security benefits particularly affect people who are 
trying to start an enterprise or who have recently started one. Furthermore, the replacement 
rates for employees have a significant negative effect on opportunity entrepreneurship in 
most regressions, but the results for necessity entrepreneurship are weaker. Interestingly, 
the replacement rates for illness of employees also have a significant negative effect on 
opportunity entrepreneurship. 
5.2 Discussion 
The results of our study indicate that social security contributions for employers have a 
negative impact on the level of early-stage entrepreneurial activity. This may imply that 
lowering the social security contribution rate for employers may be an appropriate instru-
ment for stimulating entrepreneurship. 
As regards the level of social security benefits it is clear from the results of this study 
that the social security  entitlements of  employees have a negative  effect on the rate of 
early-stage entrepreneurship. However, the results of our study do not support the proposi-
tion that the relative level of social security benefits for self-employed, compared to that 
for employees, has an additional impact on entrepreneurial activity. The only exception is a 
negative effect on young businesses for unemployment replacement rates of self-employed 
being less favourable than those of employees. In interpreting these results one should keep 
in mind that they are only based on a limited number of countries and that we only use a 
very rough indicator (a dummy variable) for the social security position of entrepreneurs 
relative to that of employees. 
Being aware of these limitations, one possible conclusion that could be drawn from our 
empirical results is that social security benefits do not necessarily (or only) influence the 
choice between entrepreneurship and wage-employment, but rather (or also) the decision to 
participate on the labour market in general. This reasoning particularly applies to people 
who are unemployed (or otherwise economically inactive) and their decision to participate 
on the labour market either as employee or as entrepreneur. However, it is more common 
for people to become an entrepreneur after having been wage-employed. One explanation 
for why the decision to switch from being an employee to becoming an entrepreneur is not 
affected by a difference in social security position is that this may have to do with the more 
general  level  of  insecurity  of  becoming  an  entrepreneur,  as  compared  to  being  an  em-
ployee. When a person is wage-employed he or she will have a rather good idea of possible 
risks and the implications for his or her income. The possible risks in the case of entrepre-
neurship are likely to be less clear to them. Furthermore, the higher risks of entrepreneur-27 
ship are not limited to a possibly less favourable social security position in case of unem-
ployment or illness. Other potential risks may be of much greater importance to an individ-
ual: very low income, loss of invested money, running into debt, loss of status when fail-
ing, etc. In addition to the potentially greater risks of being an entrepreneur, one also loses 
forms of employment protection only applicable to employees (e.g. concerning dismissal 
procedures)
13. 
Our results may imply that in order to stimulate entrepreneurship policy makers should 
also focus on increasing labour participation in general. When a larger share of the adult 
population participates on the labour market, ceteris paribus this will lead to more entre-
preneurs as well. One possible way of stimulating labour participation is by implementing 
a social security system that is less generous and actively stimulates people to earn a living 
by participating on the labour market. In addition, policy makers may try to influence the 
decision of people to become self-employed instead of wage-employed. They may do so by 
mitigating some of the differences between the risks  faced by  employees and  entrepre-
neurs, such as those related to social security entitlements. The results of our analyses indi-
cate that converging social security benefits for wage earners and self-employed will have 
the greatest effect on entrepreneurship if they are achieved by decreasing the social secu-
rity entitlements of employees. Whether societies are willing to pay this price in order to 
stimulate entrepreneurship remains a political choice. 
5.3 Limitations of the current study and suggestion for further research 
The present study has several limitations. First, due to data restrictions we have only 
been able to incorporate a limited number of countries. Second, we have confined our-
selves to the replacement rates in the first year of unemployment or illness for a single per-
son, earning the average wage. Third, we have used a very simple dummy variable as a 
rough indicator for the social security position of entrepreneurs as compared to employees. 
 
 
13 There are significant positive correlations (coefficients around 0.5) between the replacement rates we 
use in our analyses and the employment protection index, as reported by the OECD (2004), for the coun-
tries in our sample. 28 
Finally, the specification of our model is very straightforward and has not yet considered 
interaction effects.
14   
Notwithstanding these obvious limitations, we find clear evidence of a negative influ-
ence of replacement rates on entrepreneurial activity while using proven models with sev-
eral control variables. We feel these results encourage further research into this relation-
ship. Straightforward extensions to this study are the analysis of more countries and of 
other cases, such as benefits beyond the first year of unemployment or illness/disability, 
different family types (married couple, single parent, etc.) and other earnings levels. How-
ever, the most valuable, and probably most elaborate, line of research would be to use bet-
ter  indicators  for  the  social  security  position  of  entrepreneurs.  Preferably,  absolute  re-
placement rates for entrepreneurs in a large number of countries should be available, simi-
lar to the replacement rates for employees available for employees. In this case, the effect 
of the actual magnitude of the difference in social security position between entrepreneurs 
and employees can be studied. Next, other aspects of social protection such as job security 
might be added to the model (see Bosma et al, 2005).  
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14 Concerning these last two limitations we did perform some additional exercises. Based on qualitative 
information we extended the variation in the dummy variable to have values 0, 1 or 2 (value 1 indicating 
that there is some arrangement for self-employed but it is worse than for employees; value 2 indicating 
that there is no social security arrangement for self-employed at all). We also included a multiplicative 
term to study possible interaction between the overall level of social security and the effect of relative 
social security entitlements of entrepreneurs. However, both of these exercises provided no new insights 
compared to those already reported in this paper. We feel that this may be related to the rough nature of 
the dummy variable (despite our effort to refine this variable), and to the small number of observations 
which we (are forced to) use in our regressions. 29 
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